The crystal structure of the title compound, (C 4 H 10 N) 2 [SnCl 6 ], has been redetermined at 180 K. All atoms were located with higher precision than the previous structure determined at room temperature [Ishida et al. (2000) . J Mol. Struct. 524,[95][96][97][98][99][100][101][102][103]. In the crystal, the Sn IV atom is located on a special position of site symmetry 2/m and is coordinated by six Cl atoms in a pseudo-octahedral geometry. Of the six Cl atoms, two equivalent axial atoms lie on the mirror plane [Sn-Cl = 2.4281 (6) 
Structure description
Previously, we have reported structural phase transitions of three bis(pyrrolidinium) hexachlorometalates, namely, 2C 4 H 8 NH 2 + ÁMCl 6 2À (M = Sn, Te, Pt), by using 35 Cl nuclear quadrupole resonance (NQR) and differential scanning calorimetry (DSC). The transitions occur at 150, 159 and 134 K for the stannate, tellurate and platinate, respectively, and their crystal structures at room temperature have been determined by single-crystal X-ray diffraction (Ishida et al., 2000) . They are isotypic with each other, belonging to the space group C2/m. The pyrrolidinium cation in these crystals are expected to be rather freely packed because of the large free volume created by the bulky MCl 6 2À anion. The ring conformation of the pseudo-free cation was, however, not determined precisely at room temperature owing to large thermal motion, including disordering of the cation. In the present study, we have redetermined the crystal structure of the title compound at a data reports low temperature (180 K) in the high-temperature phase, in order to obtain precise information on the conformation of the cation and intermolecular interactions in the crystal.
A search of the Cambridge Structural Database (Version 5.39, last update August 2018; Groom et al., 2016) gave 72 hits for salts of pyrrolidinium ion. The salt of the pyrrolidinium ion with a discrete MX 6 type anion (M = metal X= halogen) other than 2C 4 H 10 N + ÁMCl 6 2À (M = Sn, Te, Pt) was reported for C 4 H 10 N + ÁSbCl 6 À (Jakubas et al., 2005) , in which the cation ring adopts a twist form at 300 K (CSD refcode XAKWEM) but a flat form at 340 K (XAKWEM01) probably due to an averaging of the disordered ring. Although the pyrrolidinium ion is stable in the twist on C2-C3 form in an isolated system (Ishida, 2000) , different conformations of the cation are observed in crystals, for example, an N-envelope conformation in ] and the torsion angles of the five-membered ring show that the cation adopts a conformation close to the twist on C2-C3 form, as expected from the theoretical calculations for an isolated cation (Ishida, 2000) .
In the crystal, the NH 2 group of the cation is hydrogenbonded to the equatorial Cl atoms of the neighbouring anions (N1-H1NAÁ Á ÁCl2, N1-H1NBÁ Á ÁCl2 i and N1- Table 1 Hydrogen-bond geometry (Å , ).
2.77 (5) 3.365 (2) 126 (4) Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) x; Ày; z.
Figure 2
A partial packing diagram of the title compound, showing the tape-like structure formed by N-HÁ Á ÁCl hydrogen bonds (dashed lines; see Table 1 ). Only one component is shown for the disordered cation. Displacement ellipsoids are drawn at the 50% probability level and H atoms, except those of the NH 2 group, have been omitted. [Symmetry codes: The molecular structure of the title compound, showing the atomnumbering scheme. Displacement ellipsoids are drawn at the 30% probability level. The N-HÁ Á ÁCl hydrogen bond is shown as a dashed line (Table 1 ). Only one component is shown for the disordered cation.
[Symmetry codes: (iii) x, Ày + 1, z; (iv) Àx + 1, Ày + 1, Àz; (v) Àx + 1, y,
H1NBÁ Á ÁCl2 ii ; symmetry codes as in Table 1 ), forming a tapelike structure along the b-axis direction (Fig. 2) . The anion is surrounded by six cations, four of which are linked to the anions via the N-HÁ Á ÁCl hydrogen bonds (Fig. 3) .
Synthesis and crystallization
The title compound was prepared by adding pyrrolidine to a hydrochloric acid solution of SnCl 4 according to the method described previously (Ishida et al., 2000) . Single crystals suitable for X-ray diffraction were obtained from a concentrated hydrochloric acid solution.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . (11) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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